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1
SYSTEM AND METHOD FOR ROUTING A
COMMUNICATION UTILIZING SCORING

BACKGROUND

The present invention generally relates to telecommuni-
cations systems and methods, as well as communication
routing. More particularly, the present invention pertains to
using scoring to monitor and route communications.

SUMMARY

A system and method are presented for routing a com-
munication through monitoring one or more of words and
voice characteristics of a communicant during an interac-
tion. A communication may be handled based on a score. A
score may be calculated based on several factors that are
analyzed during an interaction, such as, amplitude, word
usage, call metrics, etc. Previous interactions of communi-
cants may also be factored into a score. Such handling may
include specialized routing of the communication to a des-
ignated handler, for example. A communication may be
continually evaluated during its occurrence and said evalu-
ation data stored for future use.

In one embodiment, a method is presented for routing a
communication comprising the steps of: monitoring at least
one of: words and voice characteristics of a communicant
during an interaction; determining a score for a communi-
cant based on said monitoring; determining if a previous
score exists for said communicant; analyzing at least one of:
a score and a previous score; routing a communicant to an
agent able to handle said communicant’s score; continuing
to evaluate communicant’s score during said interaction; and
storing evaluation data for future use.

In another embodiment, a system is presented for routing
a communication comprising the steps of: a database
capable of storing scores from previous and current inter-
actions; a voice analyzer; routing software capable of rout-
ing a communication to an appropriate agent based on at
least one of communicant scores and previous agent scores;
and, a display capable of displaying scores and alerts.

In another embodiment, a method is presented for routing
a communication comprising the steps of: monitoring at
least one of words and voice characteristics of a communi-
cant during an interaction; determining a score for a com-
municant; determining if a previous score exists for said
communicant; and, analyzing at least one of a score and a
previous score.

In another embodiment, a method is presented for routing
a communication, comprising: monitoring at least one of
words and voice characteristics of a communicant during an
interaction; determining a score for a communicant based on
temperament and disposition of said communicant; deter-
mining if a score exists for said communicant based on
previous interactions; analyzing at least one of a score based
on temperament and disposition and a score based on
previous interactions; routing a communicant to an agent
able to handle said communicant based on communicant’s
score; continuing to evaluate communicant’s score; and,
storing further evaluation data for future use.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagram illustrating an embodiment of a
system for routing a communication.

FIG. 2 is a flowchart illustrating an embodiment of a
process for routing a communication.
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FIG. 3 is a flowchart illustrating an embodiment of a
process for routing a communication.

DETAILED DESCRIPTION

For the purposes of promoting an understanding of the
principles of the invention, reference will now be made to
the embodiment illustrated in the drawings and specific
language will be used to describe the same. It will never-
theless be understood that no limitation of the scope of the
invention is thereby intended. Any alterations and further
modifications in the described embodiments, and any further
applications of the principles of the invention as described
herein are contemplated as would normally occur to one
skilled in the art to which the invention relates.

Scoring may be used to aid in routing communications to
handlers. For example, a “personality score” may be a score
based on a current communication. In one embodiment, a
customer may interact with a call center. Keyword spotting
may be performed on the customer’s interaction with the
interactive voice response (IVR) system. The keyword spot-
ter may be trained for word recognition towards desired
words such as polite words or rude words, for example.
Amplitude, or emotion detection, may also be employed to
detect how a communicant is interacting with the IVR. For
example, if a customer is shouting, as opposed to speaking
calmly, this may be detected. Other factors or voice char-
acteristics may also be considered in scoring, such as
whether or not a communicant is trying to talk over another
communicant.

Scoring may also be determined based on a communi-
cant’s reputation. A communicant’s reputation may have a
separate, previous, score referred to as a reputation score. A
reputation score may consist of an average of any number of
personality scores from previous interactions. These scores
may be stored in a database and linked to a particular
communicant. For example, when a customer calls into a
call center, a database lookup may be performed to deter-
mine if the customer has an existing reputation score. If so,
this score may be used to help route calls alone or in
conjunction with other factors, such as the personality score.
Scores may be updated in real-time based on the interactions
between communicants. A communicant may be calm at the
onset of a call, but may become more angry as the call
progresses. The score of the communicant may thus reflect
such a change in the communicant. In one embodiment, a
more experienced worker in a call center, such as a manager,
may be notified of a change in score. The manager may
re-route the call to a handler more equipped to deal with the
situation, or take the call themselves. Efficiency may be
obtained considering previous interactions in routing a com-
munication to a handler. For example, prior relationships
between customers and agents may be taken into account
during call routing so that they are paired with each other if
available. Difficult customers may be sent to handlers expe-
rienced with handling these types of customers while new
hires may be sent easier calls.

FIG. 1 is a diagram illustrating an embodiment of a
system for routing a communication indicated generally at
100. The basic components of a system may include: a
Communication 105; a Network 110; System Servers 115,
which may comprise an Analyzer 116 and a Router 117; a
Database 120; Receiving Parties 125, such as any number of
Agents and/or other personnel, such as a Manager.

A Communication 105 may comprise a communication
received from a party. In at least one embodiment, a com-
munication may be a telephone call coming into a call center
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from a customer or one placed by an automated dialer and
routed to an agent. A communication may comprise any sort
of verbal or visual communication such as a video chat, a
telephone call, a message chat, etc.

A Network 110 may be in the form of a Local Area
Network (LAN), Municipal Area Network (MAN), Wide
Area Network (WAN), such as the Internet, a combination of
these, or such other network arrangement as would occur to
those skilled in the art. The operating logic of system 100
may be embodied in signals transmitted over network 110,
in programming instructions, dedicated hardware, or a com-
bination of these.

System Servers 115 may comprise an Analyzer 116 and a
Router 117. In one embodiment, the Analyzer 116 may
comprise IVR software and/or a keyword spotting mecha-
nism for handling calls. The Analyzer 116 may actively
analyze features such as a customer’s voice amplitude and
spoken words as they interact with the IVR and an agent. An
agent’s voice may also be analyzed or that of any other
communicant. The Analyzer 116 may detect if the customer
is using harsh or polite wording in their speech, emotion
indicators such as voice amplitude, the frequency with
which a customer is speaking over an agent, and other
indicators that may be necessary or specified for determining
a score. The Router 117 may be capable of routing a
communication. For example, the router is responsible for
routing a communication to the proper destination. The
Router may examine the score of a customer from past
scores, if applicable, and current interaction scores based on
the IVR interaction, and determine the routing destination.
In one embodiment, calls may be routed to less experienced
agents if a customer is determined to be an “easier” customer
based on their scoring. In another embodiment, a call may be
routed to a more experienced agent if the customer has a
history of being difficult, rude, or meets some other criteria.
In another embodiment, an agent who receives a string of
customers with a particular scoring range, such as those
falling in the difficult range, may have an easier customer
routed to them.

A Database 120 may comprise information that is
accessed by the System Servers 115. In one embodiment, the
Database 120 may store scores of communicants, such as
customers and agents, from previous interactions. This
information may be used to update a communicant’s score
during an interaction. In one embodiment, after a commu-
nication ends, the differences between the scores of the
current call and previous interactions may be stored in the
database to help influence future routing decisions for com-
munications.

Receiving Parties 125 may comprise parties receiving the
Communication 105. Such parties may comprise agents
and/or other personnel staffing a communications center. In
one embodiment, an agent may be present at a workstation,
which may include a workstation computer 126 coupled to
a display 127. Workstation computers 126 may be of the
same type, or a heterogeneous combination of different
computing devices. Likewise, displays 127 may be of the
same type or a heterogeneous combination of different
visual devices. It should be understood that while two agent
workstations are described in the illustrative embodiment,
any number may be utilized. Contact center applications of
system 100 typically include many more workstations of this
type at one or more physical locations, but only two are
illustrated in FIG. 1 to preserve clarity.

A digital telephone 128 may be associated with agent
workstations 125q and 1256. Additionally, a digital tele-
phone 128 may be integrated into the agent computer 126
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and/or implemented in software. It should be understood
that a digital telephone 128, which is capable of being
directly connected to network 110, may be in the form of a
handset, headset, or other arrangement as would occur to
those skilled in the art. It shall be further understood that the
connection from computer network 110 to an agent work-
station 125 can be made first to the associated workstation
telephone, then from the workstation telephone to the work-
station computer by way of a pass through connection on the
workstation telephone. Alternatively, two connections from
the network can be made, one to the workstation telephone
and one to the workstation computer. Although not shown in
order to preserve clarity, an agent workstation 125 may also
include one or more operator input devices such as a
keyboard, mouse, track ball, light pen, and/or microtelecom-
municator, to name just a few representative examples.
Additionally, besides display 127, one or more other devices
may be included such as loudspeaker(s) and/or a printer.

In at least one embodiment, a display 127 may be used,
such as by a Manager or an Agent, to view a communicant’s
score. Alerts may also be displayed in the event that a score
differs significantly from a previous interaction or where
there is a change in the current interaction. For example, a
customer may have a history of being polite, based on their
score from previous interactions with an agent in the call
center. In the current interaction, the customer may begin
using foul and offensive language, which is causing their
score to change. At this point, an alert may be sent when the
score change reaches a threshold and a manager or other
person notified. The manager may be able to have the call
routed to them and thus handle the situation which is making
the customer upset. Scores, and differences from the scores
of previous interactions, may also be presented in the form
of a status report, in another embodiment.

FIG. 2 is a flowchart illustrating an embodiment of a
process 200 for routing a communication. The process may
be operative in the system 100.

In operation 205, a communication is received. In at least
one embodiment, a communication may be a telephone call
coming into a call center from a customer. In another
embodiment, a communication may be a telephone call
placed by an automatic dialer and transferred to an agent for
handling. In another embodiment, an agent may also be
answering calls or communications routed to them. Control
is passed to operation 210 and process 200 continues.

In operation 210, an interaction is monitored. For
example, the IVR may receive the communication and
monitor the words and amplitude, or emotion, of the person
speaking. In one embodiment, keyword spotting may be
employed to monitor the spoken words of the interaction.
Detection may be based on any number of criteria, such as
rude words, swear words, polite words, etc. In another
embodiment, amplitude, or emotion, detection may be used
to detect anger, calmness, frustration, etc., in the speaker. In
another embodiment, the interaction also may be monitored
for a party talking over another, interruptions, etc. Control is
passed to operation 215 and process 200 continues.

In operation 215, it is determined whether or not a
reputation score exists. If it is determined that a reputation
score exists, control is passed to operation 220 and process
200 continues. If it is determined that a reputation score does
not exist, control is passed to operation 225 and process 200
continues.

The determination in operation 215 may be made based
on any suitable criteria. For example, a database lookup may
be performed to determine if a previous score exists for that
communicant. Such a score may be representative of any
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number of previous interactions involving the communicant.
For example, an average of scores from all interactions may
be examined, or an average of some number of interactions.
A score based on the prior interactions with a communicant
generally is most effective in a setting, such as a call center,
which has had multiple interactions with that same cus-
tomer.

In operation 220, it is determined whether or not to
consider a reputation score. If it is determined to consider a
reputation score, control is passed to operation 225 and the
process 200 continues. If it is determined not to consider a
reputation score, control is passed to operation 225 and the
process 200 continues.

The determination in operation 220 may be made based
on any suitable criteria. For example, determining whether
to consider a reputation score can be determined by a user
of the system. In one embodiment, a reputation score may
not be available for the communicant. Thus, there would not
be a reputation score to consider. In another embodiment, a
reputation score may exist, but may be excluded from
consideration. The score may be retrieved and control is
passed to operation 225 and process 200 continues.

In operation 225, analysis is performed. For example, a
personality score or a reputation score, or both may be
considered to determine how to route said communication.
Control is passed to operation 230 and operation 200 con-
tinues.

In operation 230, a communication is routed. For
example, based on the analysis performed in the prior
operation, a communication may be routed to a desired
handler. For example, it may be determined that the com-
municant, John, has a negative reputation score because he
has spoken over agents in the past. When he calls into the
call center, his reputation score may factor into his commu-
nications being routed to more experienced handlers since
the call may be more difficult. In another example, commu-
nicant Matt has a positive reputation score because he is not
angry, does not talk over the handler, and uses polite words.
When he calls into the center, his reputation score may be
used to route his calls to a less-experienced agent since he
may be an easier customer to handle. In another example,
communicant Susan may be a first-time caller. She does not
have a previous score to aid in routing. The IVR may notice
that she is angry and using rude words when interacting with
it. A negative score may be assigned to her and her call thus
routed to a handler who may be more experienced. In yet
another example, communicant Jana is a first-time caller
who does not have a previous score to aid in routing. The
IVR may notice that she responds in a normal voice to the
IVR prompts and is not using rude words. The call may thus
be routed to a less-experienced agent since she may not be
a difficult customer to handle.

In another embodiment, scores may be used to help ease
stress on an agent. For example, if a handler receives a string
of customers with personality scores in the “difficult” range,
then a more favorable customer may be routed to the
handler. This may be achieved by accumulating the scores of
an agent’s customers of some previous number of interac-
tions. Conversely, “difficult” customers may be routed to
agents who have had a string of “easy” customers in a
manner that would spread out “difficult” customers among
the agents.

In another embodiment, it may be determined that some
agents work better with specific customers or certain types
of customers. Communications may be automatically routed
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to agents based on such criteria when that specific customer
calls in. Control is passed to operation 235 and process 200
continues.

In operation 235, continued evaluation during a commu-
nication occurs. For example, in one embodiment, the repu-
tation score of the customer may be shown to the manager
monitoring the interaction between said customer and an
agent. The manager may determine if a normally nice
customer is being particularly heated during the interaction.
Conversely, it may also be noted if a normally difficult
customer is being particularly difficult on that interaction.
Live feedback may be presented to the call monitor through
such means as a display. The call monitor may comprise a
manager, an agent, or some other monitoring entity. The live
feedback may indicate how the interactions are proceeding
by way of a personality score of the customer along with the
reputation score, or scoring of previous interactions, of the
customer. In one embodiment, score differences may be
noted and examined to determine if there was a difference in
handling that could have altered the score. Control is passed
to operation 240 and process 200 continues.

In operation 240, data is stored, the call ends, and the
process 200 ends.

FIG. 3 is a flowchart illustrating an embodiment of a
process 300 for routing a communication. The process may
be operative in the system 100.

In operation 305, a communication is received. In at least
one embodiment, a communication may be a telephone call
coming into a call center from a customer. In another
embodiment, a communication may be a telephone call
placed by an automatic dialer and transferred to an agent for
handling. In another embodiment, an agent may also be
answering calls or communications routed to them. Control
is passed to operation 310 and process 300 continues.

In operation 310, an interaction is monitored. For
example, the IVR may receive the communication and
monitor the words and amplitude, or emotion, of the person
speaking. In one embodiment, keyword spotting may be
employed to monitor the spoken words of the interaction.
Detection may be based on any number of criteria, such as
rude words, swear words, polite words, etc. In another
embodiment, amplitude, or emotion, detection may be used
to detect anger, calmness, frustration, etc., in the speaker. In
another embodiment, the interaction also may be monitored
for a party talking over another, interruptions, etc. Control is
passed to operation 315 and process 300 continues.

In operation 315, it is determined whether or not a
reputation score exists. If it is determined that reputation
score exists, control is passed to operation 320 and process
300 continues. If it is determined that a reputation score does
not exist, control is passed to operation 325 and process 300
continues.

The determination in operation 315 may be made based
on any suitable criteria. For example, a database lookup may
be performed to determine if a previous score exists for that
communicant. Such a score may be representative of any
number of previous interactions involving the communicant.
For example, an average of scores from all interactions may
be examined, or an average of some number of interactions.
A score based on the prior interactions with a communicant
generally is most effective in a setting, such as a call center,
which has had multiple interactions with that same cus-
tomer.

In operation 320, it is determined whether or not to
consider a reputation score. If it is determined to consider a
reputation score, control is passed to operation 325 and the
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process 300 continues. If it is determined not to consider a
reputation score, control is passed to operation 325 and the
process 300 continues.

The determination in operation 320 may be made based
on any suitable criteria. For example, determining whether
to consider a reputation score can be determined by a user
of the system. In one embodiment, a reputation score may
not be available for the communicant. Thus, there would not
be a reputation score to consider. In another embodiment, a
reputation score may exist, but may be excluded from
consideration. The score may be retrieved and control is
passed to operation 325 and process 300 continues.

In operation 325, analysis is performed. For example, a
personality score or a reputation score, or both may be
considering to determine how to route said communication.
Control is passed to operation 330 and operation 300 con-
tinues.

In operation 330, a communication is routed. For
example, based on the analysis performed in the prior
operation, a communication may be routed to a desired
handler in a similar manner as described in operation 225
(FIG. 2). Control is passed to operation 335 and process 300
continues.

In operation 335, continued evaluation during a commu-
nication occurs. For example, in one embodiment, the repu-
tation score of the customer may be shown to the manager
monitoring the interaction between said customer and an
agent. The manager may determine if a normally nice
customer is being particularly heated during the interaction.
Conversely, it may also be noted if a normally difficult
customer is being particular difficult on that interaction. Live
feedback may be presented to the call monitor through such
means as a display. The call monitor may comprise a
manager, an agent, or some other monitoring entity. The live
feedback may indicate how the interactions are proceeding
by way of a personality score of the customer along with the
reputation score, or scoring of previous interactions, of the
customer. In one embodiment, score differences may be
noted and examined to determine if there was a difference in
handling that could have altered the score. Control is passed
to operation 340 and process 300 continues.

In operation 340, it is determined whether or not a
communicant’s score is different. If it is determined that a
communicant’s score is not different, control is passed to
operation 345 and process 300 continues. If it is determined
that a communicant’s score is different, control is passed to
operation 350 and process 300 continues.

The determination in operation 340 may be made based
on any suitable criteria. For example, during a communica-
tion, if the communicant’s personality score begins to sig-
nificantly differ from that of previous interactions, then the
system may trigger some kind of action that needs attention.
The degree in differences between scores may be user-
specified and fall within a certain threshold. For example,
the difference may be a certain variance given as percentage
of'the score or a range, such as within 10 points of the score.

In operation 345, data is stored, the call ends, and the
process 300 ends.

In operation 350, a manager may be notified. For
example, a manager may receive an alert on their display
notifying them that there is a difference in the personality
and reputation scores of one or more communicants in an
interaction. In one embodiment, a manager may have the
call re-routed, such as to a more experience agent, or take
other appropriate measures to handle the interaction. Control
is passed back to operation 345 and the process 300 con-
tinues.
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In one embodiment of the system, scoring may be applied
to an agent as opposed to a customer. This may help a call
center determine statistical correlation between an agent’s
interactions and their successes in their particular field. Such
information may also be useful for training purposes. The
score of the agent may be monitored during an interaction
and feedback could be provided. Such feedback may be used
to alter behavior of a call handler or make other determi-
nations, such as if an agent is in need of a break. The score
may also be used for routing calls, for instance, if an agent
has a particular relationship with a customer and they have
a history of working well together, that customer’s call may
be routed to the specific agent.

While the invention has been illustrated and described in
detail in the drawings and foregoing description, the same is
to be considered as illustrative and not restrictive in char-
acter, it being understood that only the preferred embodi-
ment has been shown and described and that all equivalents,
changes, and modifications that come within the spirit of the
invention as described herein and/or by the following claims
are desired to be protected.

Hence, the proper scope of the present invention should
be determined only by the broadest interpretation of the
appended claims so as to encompass all such modifications
as well as all relationships equivalent to those illustrated in
the drawings and described in the specification.

The invention claimed is:

1. A method for routing a communication in a contact
center, wherein said contact center comprises at least an
interactive voice response system, the method comprising
the steps of:

a. monitoring, in real-time, words and voice characteris-
tics of a communicant during an interaction with the
interactive voice response system;

b. determining a score for the communicant based on said
monitoring;

c. determining if a previous score exists in a database for
said communicant, wherein said database comprises
scores from previous and current interactions of the
contact center, for said communicant;

d. analyzing at least one of: a score and a previous score;

e. routing a communicant to an agent, wherein said agent
has a skillset which enables the agent to handle said
communicant based at least on the analyzing of step
(d);

f. continuing to evaluate, in real-time, communicant’s
score during said interaction; and,

g. storing evaluation data in the database for future use.

2. The method of claim 1, wherein the determining of step
(b) further comprises examining one or more of the follow-
ing factors: voice amplitude, customer talking over agent,
rude word usage, polite word usage, hold time length,
temperament, and disposition.

3. The method of claim 1, wherein the previous score
comprises stored scores from previous interactions linked to
a communicant.

4. The method of claim 3, wherein said previous score is
calculated from an average of scores from all interactions for
said communicant.

5. The method of claim 3, wherein said previous score is
calculated from an average of some number of previous
interactions for said communicant.

6. The method of claim 1, wherein the monitoring of
words in step (a) is performed with keyword spotting.
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7. The method of claim 1, wherein the routing of step (e)
is based on at least one of the following agent criteria:
experience, skill level, personality, score, and stress reduc-
tion.

8. The method of claim 1, wherein step (f) further
comprises the step of calculating a difference between scores
of current interactions and previous interactions.

9. The method of claim 8, further comprising the step of
sending a notification if the communicant’s score differs
significantly from previous interactions.

10. The method of claim 1, further comprising the step of
evaluating an agent’s score based on communications with
communicants.

11. The method of claim 10 further comprises the step of
evaluating an agent’s personality by determining a statistical
correlation between agent personality and communication
handling success.

12. The method of claim 11 further comprising the step of
using said evaluation to monitor agents work and status and
providing real-time feedback.

13. The method of claim 11 further comprising the step of
using said evaluation to determine future routing of com-
munications.

14. The method of claim 1, wherein a score trends
negative for adverse behavior.

15. The method of claim 1, wherein a score trends positive
for good behavior.

16. The method of claim 1, wherein step (e) further
comprises distributing communications with negative trend-
ing scores across available agents.

17. A system for routing a communication in a contact
center comprising:

a. a database capable of storing scores from previous and
current interactions, wherein scores are determined by
monitoring, in real-time, words and voice characteris-
tics of a communicant during interactions with an
interactive voice response system of said contact cen-
ter;

b. a voice analyzer, wherein said voice analyzer comprises
an interactive voice response system, and said analyzer
is operatively coupled to the database;

¢. a communication router routing a communication to an
appropriate agent based on at least one of communicant
scores and previous agent scores, wherein said com-
munication router is operatively coupled to the data-
base and the voice analyzer; and,

d. a display displaying scores and alerts received from at
least one of: the voice analyzer and the communication
router.

18. A method for routing a communication in a contact
center, wherein said contact center comprises at least an
interactive voice response system, the method comprising
the steps of:
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a. monitoring, in real-time, words and voice characteris-
tics of a communicant during an interaction with the
interactive voice response system;

b. determining a score for the communicant based on
temperament and disposition of said communicant;

c. determining if a score exists for said communicant
based on previous interactions;

d. analyzing at least one of: a score based on temperament
and disposition and a score based on previous interac-
tions;

e. routing a communicant to an agent able to handle said
communicant based at least on the analyzing step (d);

f. continuing to evaluate communicant’s score during the
interaction; and,

g. storing further evaluation data for future use.

19. The method of claim 18, wherein said score based on

previous interactions is calculated from an average of some
number of previous interactions.

20. The method of claim 18, wherein the monitoring of
words in step (a) is performed with keyword spotting.

21. The method of claim 18, wherein the routing of step
(e) is based on at least one of: experience, skill level,
personality, score, and stress reduction.

22. The method of claim 21, further comprising the step
of sending a notification if the communicant’s score differs
significantly from the scores of previous interactions.

23. The method of claim 18, further comprising the step
of evaluating an agent’s score based on communications
with communicants.

24. The method of claim 23 further comprising the step of
evaluating an agent’s personality by determining a statistical
correlation between agent personality and communication
handling success.

25. The method of claim 24 further comprising the step of
using said evaluation to monitor an agent’s work and status
and providing real-time feedback.

26. The method of claim 24, further comprising the step
of using said evaluation to determine future routing of
communications.

27. The method of claim 18, wherein a score trends
negative for adverse behavior.

28. The method of claim 18, wherein a score trends
positive for good behavior.

29. The method of claim 18, wherein step (e) further
comprises distributing communications with negative trend-
ing scores across available agents.

30. The method of claim 18, wherein step (f) further
comprises evaluating scores in real time.
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